
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0088119A1 

POtucek et al. 

US 2005.0088119A1 

(43) Pub. Date: Apr. 28, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

MICROPROCESSOR CONTROLLED TIME 
DOMAIN SWITCHING OF 
COLOR-CHANGING LIGHTS 

Inventors: Kevin L. Potucek, Far Hills, NJ (US); 
Kevin Murphy, Quartz Hill, CA (US) 

Correspondence Address: 
PEARNE & GORDON LLP 
1801 EAST 9TH STREET 
SUTE 1200 
CLEVELAND, OH 44114-3108 (US) 

Assignee: Pentair Pool Products, Inc. 

Appl. No.: 10/974,208 

Filed: Oct. 27, 2004 

11 

USER 
INTERFACE 

UNIT 

WRELESS 
INTERFACE 

UNIT 

Related U.S. Application Data 

(60) Provisional application No. 60/515,162, filed on Oct. 
28, 2003. 

Publication Classification 

(51) Int. Cl. ................................................. H05B 37/00 
(52) U.S. Cl. .............................................................. 315/312 

(57) ABSTRACT 

A lighting System controller comprising a Switch connected 
to a lighting fixture configured to be controlled by time 
domain Switching, and a processor capable of actuating Said 
Switch So as to achieve time domain Switching of the lighting 
fixture. 
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MICROPROCESSOR CONTROLLED TIME 
DOMAIN SWITCHING OF COLOR-CHANGING 

LIGHTS 

STATEMENT OF RELATED APPLICATIONS 

0001. This application claims the benefit of provisional 
patent application Ser. No. 60/515,162, incorporated herein 
by reference. 

FIELD OF THE INVENTION 

0002 This application relates generally to an apparatus 
and method for controlling lighting effects. 
0.003 More specifically, this application relates to an 
apparatus and method for computer control of pool/spa 
lighting effects and computer control of various other pool 
or Spa equipment. 

BACKGROUND OF THE INVENTION 

0004 Color-changing lights and lighting effects have 
become very popular in Swimming pools and Spas. For 
installations that use multiple color-changing lights, the user 
typically prefers that colors of the Separate lights change in 
color Synchronization. If the color changing of the Separate 
lights is done in a particular Sequence, it can be made to 
appear that the light color is “moving from one end of the 
pool to the other. Users also often desire to Stop the Separate 
lights on different colors to create a color combination to 
achieve a unique effect or to define a holiday, e.g., red and 
green for Christmas, red, white and blue for the Fourth of 
July, etc. 
0005 For some color changing lights, color control can 
be achieved by manually interrupting power to the light's 
internal microprocessor which activates the color changing 
mechanism. If the user wants individual control of multiple 
lights for basic illumination or for color lighting effects, this 
could require Separate, manually activated Switches, com 
plicating the design and control. If all lights are desired to be 
color Synchronized, this might require all of the manual 
Switches to be operated Simultaneously, which is difficult at 
best. 

0006 Another option is to utilize a complex, costly, 
manually operated combination of manual Switches that 
could allow for a Single toggle Switch control. If it is desired 
to have the lights change color in Sequence to give the 
appearance of colors chasing or movement from one end of 
the pool to the other, that could require the Switches to be 
turned off and on manually in the desired Sequence with the 
desired delay, which would be difficult to accomplish. 
0007 Lighting controllers for color-changing lighting 
often use a fourth wire (power, neutral, ground, control) to 
change color. Fourth wire control requires additional Switch 
ing, for example control relays, and additional wiring. 
0008 Pool/Spa controllers have historically limited the 
number of features or pieces of equipment they control. The 
higher the number of circuits for equipment control, the 
higher the cost and the higher the Selling price. Each piece 
or group of controlled electrical equipment typically 
requires its own line Voltage relay. Thus, the number of 
circuits controlling line Voltage relays became a key factor 
in cost and in competitive product comparison and differ 
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entiation. Feature circuits that can control valve actuators for 
water features, without using a line Voltage relay circuit, 
allow the control of additional features without the cost or 
Space required of line Voltage relayS. In many cases, the use 
of a product feature requires that a relay output circuit be 
wasted. It would be beneficial to have feature circuits that 
allow advanced functions without wasting these valuable 
relay outputs. 

0009. In addition, it would be useful to have a control 
System that can be used with various pool/spa lighting 
schemes and solutions. For example, U.S. Pat. No. 6,379, 
025 discloses a submersible lighting fixture with color 
wheel. U.S. Pat. No. 5,051,875 discloses an Underwater 
pool light. U.S. Pat. No. 6,241,361 discloses a Submersible 
light fixture. U.S. Pat. No. 6,174,067 discloses a Lighting 
system, apparatus and method. U.S. Pat. No. 6,002,216 
discloses a Pool lighting System, illuminator, and method. 
And U.S. Pat. No. 5,842,771 discloses a Submersible light 
fixture. All of the above references, hereby incorporated by 
reference, could utilize a computerized control System. 
0010. A means of controlling various commercially 
available automated pool/spa lighting products would also 
be useful. For example, it would be useful to control the 
commercially available SAmE) light, also known as the 
SPECTRUM AMERLITETM, which is an underwater light 
that changes color at the flip of a Switch. SAm(R) features 
electronic circuitry that allows a user to control the color of 
the light emitted by its twin halogen quartz bulbs. 
0011 Delivering a nearly limitless spectrum of color, 
SAmE) can bathe a pool in a custom color a user Selects to 
Suit the user's mood, or slowly roll through the entire 
Spectrum in a luminous underwater display. And, for pools 
with more than one light, multiple SAmE) lights Synchro 
nized with one another could be used to provide uniformly 
Spectacular color from one end of the pool to the other. A 
means for integrating and/or automating the control of 
SAm(R) lights would be useful. 
0012 SPECTRUM AQUALITETM (SAL(R), a compact 
version of the SAm(R) light, is also commercially available. 
Further, commercial fiber optics pool/spa lighting Solutions 
exist (such as the FIBERWORKS(R) products) that could also 
utilize an automated control System. Thus, a System that 
could be integrated with Such commercially available prod 
ucts would be beneficial. 

0013 In addition, a lighting controller that can integrate 
the control of various other pool or Spa related equipment, 
Such as pumps, Solar heaters, powered heaters, filters, etc. 
would also be useful. 

0014. Desired is a way to control colored lights and other 
pool/spa equipment in a simple, but entertaining manner. 

SUMMARY OF THE INVENTION 

0015 Provided is a lighting system controller comprising 
a Switch connected to a lighting fixture configured to be 
controlled by time domain Switching, and a processor 
capable of actuating the Switch So as to achieve time domain 
Switching of the lighting fixture. 
0016 Further provided is a lighting system controller 
comprising a first Switch connected to a first load, a Second 
Switch connected to a Second load, and a processor capable 
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of independently controlling the first Switch and the Second 
Switch in a manner capable of providing time domain 
Switching of one or both of the first load and the second load. 
0.017. Further provided is a method of creating dynamic 
color displays comprising the Steps of providing a first 
lighting fixture configured to be controlled by time domain 
Switching, providing a Second lighting fixture configured to 
be controlled by time domain Switching, Signaling one of the 
first lighting fixture and the Second lighting fixture to begin 
color changing, Signaling the other one of the first lighting 
fixture and the Second lighting fixture to begin color chang 
ing after a time delay has elapsed. 
0.018 Further provided is a lighting system controller 
comprising a first Switch connected to a first lighting fixture 
configured to be controlled by time domain Switching, a 
Second Switch connected to a Second lighting fixture con 
figured to be controlled by time domain Switching, and a 
processor capable of independently controlling the first 
Switch and the Second Switch for providing time domain 
Switching to both the first lighting fixture and the Second 
lighting fixture, wherein the controller is configured for first 
Signaling the first lighting fixture to begin color changing 
and the controller is also configured for Second Signaling the 
Second lighting fixture to begin color changing after a time 
delay has elapsed after the first signaling. 
0.019 Further provided is a lighting system controller 
comprising a first Switch connected to a first lighting fixture 
configured to be controlled by time domain switching, a 
Second Switch connected to a Second lighting fixture con 
figured to be controlled by time domain Switching, an output 
Switch for Switching power to a device that is not a lighting 
fixture, and a processor capable of controlling the first 
Switch and the Second Switch for providing time domain 
Switching to both the first lighting fixture and the Second 
lighting fixture, wherein the controller is configured for first 
Signaling the first lighting fixture to begin color changing 
and the controller is also configured for Second Signaling the 
Second lighting fixture to begin color changing after an 
adjustable time delay has elapsed after the first Signaling, 
and wherein the processor is capable of actuating the plu 
rality of output Switches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a partial control diagram for a micropro 
ceSSor controlled time domain Switching System of a pre 
ferred embodiment for control of pool and Spa lighting 
fixtures and other controlled devices, 

0021 FIG. 2 is a flow chart for an example method of 
Single button color Synchronization of lighting fixtures con 
figured to be controlled by time domain Switching, 
0022 FIG. 3 is a flow chart for an example method of 
Single button color-change sequencing (Swimming colors) 
of lighting fixtures configured to be controlled by time 
domain Switching, 
0023 FIG. 4 is a flow chart for an example method of 
Single button color Selection of lighting fixtures configured 
to be controlled by time domain Switching, 
0024 FIG. 5A and 5B together are a hierarchy of user 
interface Screens for the control and Setup of a preferred 
embodiment of the method and apparatus, and 
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0025 FIG. 6 shows a user interface unit for the control 
and Setup of a preferred embodiment of the method and 
apparatuS. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0026. Provided is a computerized, programmable, elec 
tronic and/or electro-mechanical device used for controlling 
lighting Systems and optionally also for controlling any 
combination of pool and Spa equipment (Such as pumps, 
filters, heaters, cleaners, and other lights, for example) 
including color changing lighting. 
0027. In the preferred embodiment, this is accomplished 
by providing a microprocessor controlled System that is 
external to color-changing lighting and which is configured 
to perform power line control and time-domain Switching of 
color-changing lighting. Additionally, the System can Sup 
port other control protocols, for example fourth wire control. 
0028 FIG. 1 shows a partial control diagram for a 
processor controlled time-domain Switching System for con 
trol of pool and Spa lighting fixtures. A System user may 
program and control the System from either the user inter 
face unit 11 or an optional wireless interface unit 12. For 
example, the user may initiate color Synchronization or 
program the desired color of pool lighting fixtures from the 
user interface unit 11. The user interface unit 11 Signals the 
pool/spa equipment control unit 13 to begin a desired control 
operation, for example color synchronization of pool light 
ing fixtures, by communications over a communications link 
20. The pool/spa equipment control unit 13, which can 
utilize a microprocessor or programmable controller, for 
example, activates Switches 14, 15, 16 according to a 
programmed control Scheme in order to control connected 
equipment, for example lighting fixtures configured to be 
controlled by time domain Switching 17, 18, 19. The con 
nected equipment could also be comprised of controlled 
devices not configured to be controlled by time domain 
Switching, for example a pump, heater, filter, or valve 
actuator, for example. 
0029. The following features, once programmed by the 
installer or user, allow Simple control of otherwise complex 
lighting features. This can be achieved using existing 
"power-interruption' or time-domain Switching control pro 
tocols of the lighting Systems (e.g., the SAmE) light), as 
known in the art, which does not require a dedicated “control 
wire' to the light. Instead, power line control is utilized, 
rather than using a fourth control line. Power line color 
control is useful for SAm(R) and other lighting solutions for 
allowing Simple control as a Stand-alone product. However, 
a fourth control line control could also be Supported. 
0030 AS can be seen in the example control process of 
FIG. 2, single button (dedicated or assignable button) color 
Synchronization with one button touch can be utilized to: 

0031) 1) start color changing when the button is 
activated 21; then 

0032) 2) turn controlled lights off for more than 5 
Seconds to erase a separate temporary memory of 
color lights 22, then 

0033 3) turn all controlled lights “on” for more than 
5 seconds 23; then 
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0034) 4) turn all lights off then on again within 5 
Seconds to activate color-changing of all controlled 
lights in color Synchronization 24; and then 

0035) 5) stop color changing when the button is 
activated 25 by turning all lights off then on again 
within 5 Seconds to de-activate color changing of all 
controlled lights 26. 

0.036 AS can be seen in the example control process of 
FIG.3, Single button (dedicated or assignable) color-change 
Sequencing (Swimming colors) with one button touch is 
provided to: 

0037 1) start color swimming when the button is 
activated 31; then 

0.038 2) turn controlled lights off for more than 5 
Seconds to erase a separate temporary memory of 
color lights 32; then 

0039) 3) turn all controlled lights “on” for more than 
5 seconds 33; then 

0040 4) turn individual or selected station of lights 
off and then on again within 5 Seconds to activate 
color-changing of first Station lights 34, then 

0041 5) turn individual or selected station of lights 
off and then on again within 5 Seconds to activate 
color-changing of Second Station lights 35, then 

0.042 6) turn individual or selected station of lights 
off and then on again within 5 Seconds to activate 
color-changing of third Station lights, etc, thus 
achieving the color-chasing or Swimming color 
effect 36; and then 

0043 7) stop color Swimming when the button is 
activated 37 by turning all lights off then on again 
within 5 Seconds to de-activate color changing of all 
controlled lights 38. 

0044 AS can be seen in the example control process of 
FIG. 4, provided is also a color select feature, wherein 
Specific colors or color combinations can be programmed, 
assigning Specific colors to Specific lights or Stations of 
lights. After programming, a single touch of a button can Set 
lights to pre-programmed color combinations by: 

0045 1) start color select when the button is acti 
vated 41; then 

0046 2) turn controlled lights off for more than 5 
Seconds to erase a separate temporary memory of 
color lights 42; then 

0047 3) turn all controlled lights “on” for more than 
5 seconds 43; then 

0048 4) turn all controlled lights off and then on 
again within 5 Seconds to activate color-changing 44; 
then 

0049 5) after a specific time delay which corre 
sponds to a specified color, turn individual or a 
Selected Station of lights off and then on again within 
5 Seconds to Stop color-change at a pre-programmed 
color 45; and then 

0050 6) turn other individual lights or light stations 
off/on at the appropriate time to Stop the color 
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change for the light or Station of lights at pre-Selected 
color synchronization 46, 47. 

0051. Further provided in a preferred embodiment is a 
programmable, electronic or electromechanical device and 
method for controlling lighting Systems alone or for con 
trolling any combination of pool and Spa equipment (pump, 
filter, heater, cleaner) including color changing lights. It is 
also capable of Switching circuits (feature circuits) without 
line-Voltage relay dependency. Feature circuits include con 
trol of low-power, low-voltage valve actuators for changing 
flow Supply to water features Such as waterfalls and foun 
tains. Feature circuits can also be used to control the 
high-speed of a two-speed pump. Support for Switching 
circuits (feature circuits) without line-voltage relay depen 
dency is also included, as well as microprocessor controlled 
Switching and automation of in-home low Voltage features. 
0052 An external controller with processor control 
(using a microprocessor or programmable controller, for 
example) operates in coordination with color-changing 
lights using internal microprocessor control. The external 
controller can utilize time domain Switching (timed power 
interruption) to control color changing lights. An example of 
time domain Switching can be found in U.S. Pat. No. 
6,379,025, incorporated by reference, which discloses an 
embodiment wherein timed power interruption controls the 
operation of color changing lights according to the light's 
power-interruption protocol. 
0053 Color-change sequencing (Swimming colors) is 
provided in a preferred embodiment using microprocessor 
power line control and time domain Switching. An external 
controller is set up to use the light's power-interruption 
protocol, for example the time domain Switching as 
described in U.S. Pat. No. 6,379,025, to activate color 
changing in multiple lights in Synchronization or in timed 
Sequence for Special effects. 
0054 Asynchronization circuit can be provided in a light 
fixture to be controlled by time domain Switching according 
to a preferred embodiment, as discussed hereinbelow. The 
circuit operates in a way that allows multiple lighting 
fixtures to be synchronized without the need for additional 
wiring between units. 
0055. The synchronization circuit uses the power supply, 
typically a 60 Hz, alternating current Supply Voltage, to 
generate a master pulse. Thus, the same master pulse is 
generated for every lighting fixture that is connected to the 
Same power Source. Accordingly, there are no slave units and 
no need for wiring from a master unit to slave unit in order 
to transmit the master reference Signal to each Slave unit. 
0056. The synchronization circuits described above uti 
lize time domain Switching, and thus are controlled by timed 
interruptions in the Supply Voltage. Each power interruption 
is used as a reference point by the Synchronization circuits 
allowing all of the color wheels on the lighting fixtures to be 
Synchronized and the same accent color from each of the 
lighting fixtures to be provided to the pool water. 
0057 The synchronization circuit of each lighting fixture 
Synchronizes the color wheel by controlling a driver mecha 
nism to place the color wheel at a predetermined position 
Subsequent to the Source of power being interrupted in a 
predetermined Sequence. Thus, time domain Switching is 
used to assure that the color wheels are Synchronized. 
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0.058 After a predetermined time, the synchronization 
circuits begin Stepping the motors that rotate the color 
wheel. If the power to the light fixtures is applied at the same 
instant, then each color wheel will begin Stepping at about 
the same time and the wheels will Step at the same rate, 
typically being determined by the Sine waves of an alter 
nating-current Source of power. Thus, the color wheels 
remain Synchronized. 
0059 Further, time domain Switching provides for 
dynamic color effects, for example color Swimming effects, 
that can be achieved by independently Switching individual 
or Selected Stations of lights that are capable of being 
controlled by time domain Switching in a time-shifted fash 
ion. For example, color changing can be initiated in a first 
light at time to by first Switching its power off, and then on 
again within 5 Seconds. Subsequently, at time to--At, color 
changing can be initiated in a Second light by Switching its 
power off then on again within about 5 seconds. By switch 
ing the two lights at Slightly different times, each light will 
Synchronize its color changing (to the 60 Hz power line, for 
example), however one will lag the other in time by the time 
delay At. Accordingly, dynamic color effects or displays can 
be achieved by forcing (using the controller) multiple lights 
or Stations of lights to change colors at the same rate, but at 
Slightly different times. For example, colored light can be 
made to Seemingly Swim through the water. The Speed at 
which the colors Swim through the water can be adjusted by 
changing the time delay At. For example, by decreasing the 
time delay At, colors can be made to seem to Swim more 
quickly through the water. Conversely, by increasing the 
time delay At, colors can be made to appear to Swim more 
slowly. 
0060 Single button/Switch color-change sequencing is 
also provided. Color Select with microprocessor power inter 
ruption control and time domain Switching is implemented 
via power line control (power line control is broader, includ 
ing any control-Such as X10-that would utilize the power 
line, for example Powerhouse X-10, along with Single 
button/Switching for “color-select”). 
0061 Single Switch color synchronization and single 
button control or assignable button control of any of above 
features can be provided, as well as wireleSS remote control, 
which may be rechargeable, for example. 
0.062 Lighting control using precision profiling of one or 
multiple lighting fixtures, for example fiber color wheel or 
SAm(R) profiles, and dedicated fourth direct control wire can 
also be provided. Combination fourth wire control and 
power interruption Support may also be provided. 
0.063 General controller features adapted to Intelli.To 
uchTM systems, of which the system described herein is a 
part, can be added in combination with any of above. 
0.064 Soft configurations utilizing non-volatile memory 
are provided (typically no dip-switches are needed), allow 
ing mirroring and transfer from one Sub-System to another, 
for example indoor to outdoor and Vice versa. 
0065 Circuit function logic can be supported, for 
example: cleaner, freeze protection, pump delay functions. 
Automatic mirrored configuration can also be Supported in 
Some embodiments. 

0.066 A universal outdoor circuit board for all models, 
universal indoor circuit board for all models, universal 
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circuit board for indoor control panel and wireleSS remote 
controller can also be utilized. 

0067. The system can Support default and/or user con 
figurable run-time limits and/or Single use of above “once 
only”. 

0068 Feature circuits (non-relay driven) circuit control 
with fully functional programmable circuit (for example 
actuator, two-speed) can also be provided. 
0069. The apparatus can be conveniently located in a 
weather-protected location (Such as in the home) in the 
Indoor Control Panel, for example. This is typically the 
primary means of controlling the Intelli Touch System. It 
consists of an easy-to-read LCD display, 10 status LEDs, 10 
side buttons, and 5 lower buttons. 
0070 Located near the pool or spa may be a spa-side 
controller, which may be a wireless remote controller. This 
device could be one or more of the following: 

0071. A four button model having and a single LED 
lamp, and/or 

0072 A five buttons model with a top-row/bottom 
row toggle button, Status LEDs, temperature display 
and adjustment. 

0073. Near the pump, filter, and other equipment can be 
located the Load Center. This is typically where high Voltage 
is distributed to the various pool equipment. This is also 
typically where the Indoor Control Panel interfaces with the 
other equipment. 
0074) Mounted atop the valves may also be motorized 
Valve actuators used to change the flow of water through the 
plumbing. There may also be temperature Sensors and 
cabling to the heater. 
0075. The apparatus is a smart system that integrates pool 
and Spa control. It has intelligent electronic circuitry and 
Simple programmability. The apparatus makes operating and 
maintaining the pool or Spa incredibly easy. With the appa 
ratus in control, the pool or spa can operate with peak 
efficiency and economy automatically. 
0076. The following description of the figures describes 
the preferred embodiment of the invention. In particular, 
programming functions provided to the user for integrating 
various pool/spa equipment are discussed. 
0.077 FIG. 1 through 4 are described in detail above. 
FIG. 1 is a partial control diagram for a processor controlled 
time-domain Switching System for control of pool and Spa 
lighting fixtures. FIG. 2 is a flow chart for one implemen 
tation of Single button control of color Synchronization. 
FIG. 3 is a flow chart for one implementation of single 
button control of color-change Sequencing. FIG. 4 is a flow 
chart for one implementation of Single button control of 
color Selection. 

0078 FIG.5A and 5B show a hierarchy of user interface 
Screens for the control and Setup of a preferred embodiment 
of the method and apparatus. The main Screen 51 provides 
System information and access to additional Screens, for 
example the lights screen 53. The most commonly used 
functions should be displayed on the main screen 51, for 
example equipment running/stopped Status and pool or Spa 
temperatures. 
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0079. As can be seen in FIG. 6, the user interface unit 11 
preferrably contains pushbuttons 71, 72 and a currently 
displayed Screen 73 on an LCD panel. Navigation among the 
various Screens and control of lights and other controlled 
devices can be achieved through the use of the pushbuttons 
71, 72. The currently displayed screen 73 can be changed as 
the hierarchy of Screens is navigated. For example, from the 
main Screen 51, a user could Select a menu Screen 52, a heat 
screen 54, the lights screen 53, or a display screen 55 
through use of the pushbuttons 71, 72. 
0080 Through software, the user interface unit 11, and 
user programming, a variety of custom Settings could be 
created, including the assignment of circuit names, control 
of pumps and other pool and Spa equipment, and the control 
of lighting circuits. For example, a circuit names Screen 56 
can be provided for user Setting of circuit names. There can 
be 100 or more circuit names Stored in the apparatus for ease 
of use. Further, users can be provided the ability to create 
additional custom names (20 or more, for example) for 
custom applications. 
0081 Screen selections 75 that may be turned on or off 
can be used to indicate their status by the adjacent LED 74 
turning on or off. To activate, Simply preSS the button to the 
left or right of the Selection. The general operations of the 
Screens in a preferred embodiment are described below: 

0082 Screen selections that open another screen, 
adjust a set point (such as NEXT or PREV), or turn 
something on ONLY without the ability-to turn off 
show their status by always having the adjacent LED 
74 on. 

0083 Screen items that display information only 
and can’t be changed or Selected have no adjacent lit 
LED 74. Pressing buttons to the left or right of the 
Screen item has no effect. 

0084. Additionally, on the currently displayed 
Screen 73, the pathname to the Screen is shown in the 
line of text above the bottom row of buttons (screen 
Selections). 

0085 Pressing BACK opens the previous screen 
and Pressing EXIT opens the main screen 51. 

0.086 The following functions may be provided for a 
preferred embodiment for operating the lighting options in 
manual mode: 

0087 COLOR SET: Allows any combination of up 
to Six or more lighting circuits, Such as SAmE), 
SAL(R) and/or FIBERWORKS(R) lighting circuits, to 
be preset to specific colors. 

0088 COLOR SWIM: Allows any combination of 
up to Six or more lighting circuits, Such as SAmE), 
SAL(R), and/or FIBERWORKS(R) lighting circuits, to 
be preset to transition through colors in Sequence, 
giving the appearance of the colorS Swimming acroSS 
the water. The delay in Sequencing each light can be 
adjusted to make the colorS Swim at different Speeds. 

0089. As can be seen in FIG. 5A, a circuit functions 
Screen 57 can be provided for assigning circuit functions. 
The circuit functions Screen 57 lets users assign special logic 
to the circuits. For example, when Setting up an automatic 
pool cleaner pump, a user would assign the circuit function 
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MASTER CLEANER. With this “Cleaner” logic, the 
cleaner pump would not run without the filter pump being on 
first, and the cleaner pump would automatically shut off 
whenever the Spa is turned on. Factory Settings provide that 
one of the AUX circuits is already set for MASTER 
CLEANER 

0090. A feature circuits screen 58 can be provided for 
assigning circuit names to feature circuits. Feature Circuits 
provide control capability for pieces of equipment which are 
not controlled by AUX Circuits. In general, AUX circuits are 
used for high Voltage equipment like pumps and lights, 
whereas Feature Circuits are used for low voltage equipment 
like Valve actuators. However, Feature Circuits can go 
beyond this definition, and be used in other creative ways. 
0091 For example, Feature Circuits may be assigned for 
controlling up to five valve actuators per System (an addition 
of a Valve Module can expand support to over 2). A Feature 
Circuit may be assigned as a way to turn a 2-speed Filter 
Pump to high Speed. A Feature Circuit may also be assigned 
to activate a Spa Spillway effect, where in a pool/spa 
combination, all the pool water can be diverted to the Spa 
and then Spill back to the pool. 
0092) A valve actuators screen 59 can be provided for 
configuring valve actuators to be controlled by AUX or 
Feature Circuits. The Intelli TouchTM system can drive two 
(or more) auxiliary valve actuators for applications Such as 
Solar heating and water features. With the addition of a Valve 
Module circuit board, installed in the load center, the system 
can accommodate up to three (or more) additional actuators. 
It Is preferable to first assign names to the AUX or FEA 
TURE circuits before configuring the valve actuators. That 
way, when the user arrives at Step 2 of this process, the user 
can easily find the control circuit he wishes to match up to 
each particular valve actuator. 
0093 Auxiliary valve actuators can be controlled by any 
AUX circuit or a FEATURE circuit. If the models do not 
include any FEATURE circuits, the AUX circuits can be 
used for controlling valve actuators. By using FEATURE 
circuits to control valve actuators, the user can conserve the 
AUX circuits for high Voltage relays for controlling pumps 
and lights, for example. 
0094. Additional programming functions can also be 
provided for the users convenience and overall integration of 
the pool environment with the apparatus. 
0.095 The invention has been described hereinabove 
using specific examples; however, it will be understood by 
those skilled in the art that various alternatives may be used 
and equivalents may be Substituted for elements or Steps 
described herein, without deviating from the Scope of the 
invention. Modifications may be necessary to adapt the 
invention to a particular situation or to particular needs 
without departing from the Scope of the invention. It is 
intended that the invention not be limited to the particular 
implementation described herein, but that the claims be 
given their broadest interpretation to cover all embodiments, 
literal or equivalent, covered thereby. 

What is claimed is: 
1. A lighting System controller, comprising: 
a Switch connected to a lighting fixture configured to be 

controlled by time domain Switching, and 
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a processor adapted for actuating Said Switch So as to 
achieve time domain Switching of the lighting fixture. 

2. The controller of claim 1, further comprising another 
Switch for controlling another load via Said processor. 

3. The controller of claim 2, wherein said another load not 
a light fixture. 

4. The controller of claim 3, wherein said another load is 
a pump. 

5. The controller of claim 4, wherein said pump is a 
two-speed pump. 

6. The controller of claim 2, wherein said another load is 
a heater. 

7. The controller of claim 2, wherein said another load is 
a filter. 

8. The controller of claim 2, wherein said another load is 
a valve actuator. 

9. The controller of claim 1, wherein a control operation 
of Said controller is user programmable. 

10. The controller of claim 9, wherein said user can 
program Said controller via a programmable interface. 

11. The controller of claim 10, wherein said program 
mable interface is a wireleSS communication device which 
wirelessly connects to Said controller. 

12. The controller of claim 1, further comprising a plu 
rality of output Switches for Switching power to a plurality 
of controlled devices, and wherein Said processor is capable 
of actuating Said plurality of output Switches. 

13. The controller of claim 12, wherein one or more of the 
circuits of Said output Switches controlled by Said processor 
can be programmed with a name by a user using a program 
mable interface. 

14. The controller of claim 1, wherein a circuit controlled 
by Said processor can be programmed with a name by a user 
using a programmable interface. 

15. A lighting System controller, comprising: 

a first Switch connected to a first load; 
a Second Switch connected to a Second load; and 
a processor adapted for independently controlling Said 

first Switch and Said Second Switch in a manner capable 
of providing time domain Switching of one or both of 
Said first load and Said Second load. 

16. The controller of claim 15, wherein 
Said first load includes a first plurality of lighting fixtures 

configured to be controlled by time domain Switching, 
and wherein 

Said Second load includes a Second plurality of lighting 
fixtures configured to be controlled by time domain 
Switching, and further wherein 

Said processor is also adapted for actuating Said first 
Switch and Said Second Switch So as to effect dynamic 
color displays through independent time domain 
Switching through said first Switch and Said Second 
Switch. 

17. The controller of claim 15, wherein said processor is 
further capable of controlling an additional load. 

18. The controller of claim 17, wherein said additional 
load is not a lighting fixture. 

19. The controller of claim 17, wherein said additional 
load is a pump. 

20. The controller of claim 19, wherein the pump is a 
2-Speed pump. 
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21. The controller of claim 15, wherein: 
Said first load includes a first plurality of lighting fixtures 

configured to be controlled by time domain Switching, 
and wherein 

Said Second load includes a Second plurality of lighting 
fixtures configured to be controlled by time domain 
Switching, and further wherein 

Said processor is also adapted for actuating Said first 
Switch and Said Second Switch So as to effect dynamic 
color displays through dependent time domain Switch 
ing through Said first Switch and Said Second Switch. 

22. The controller of claim 21, further comprising a 
pushbutton that communicates with Said processor for ini 
tiating and stopping Said dynamic color displayS. 

23. A method of creating dynamic color displays, com 
prising the Steps of 

providing a first lighting fixture configured to be con 
trolled by time domain Switching, 

providing a Second lighting fixture configured to be 
controlled by time domain Switching, 

Signaling one of the first lighting fixture and the Second 
lighting fixture to begin color changing, and 

Signaling the other of the first lighting fixture and the 
Second lighting fixture to begin color changing after a 
time delay has elapsed from the Signaling of the one. 

24. The method of claim 23, wherein said time delay is 
adjustable. 

25. The method of claim 24, further comprising the step 
of adjusting Said time delay. 

26. The method of claim 23, wherein Said Signaling Steps 
are performed by a lighting System controller that includes 
a proceSSOr. 

27. The method of claim 26, wherein said lighting system 
controller is configurable for Single-pushbutton control of 
Said dynamic color displayS. 

28. The method of claim 23, further comprising the step 
of controlling the dynamic color display through actuation 
of a Single pushbutton. 

29. The method of claim 23, further comprising the steps 
of: 

initiating the dynamic color display through actuation of 
a single pushbutton; and 

Stopping the dynamic color display through actuation of 
Said Single pushbutton or another pushbutton. 

30. A lighting System controller, comprising: 
a first Switch connected to a first lighting fixture config 

ured to be controlled by time domain Switching, 
a Second Switch connected to a Second lighting fixture 

configured to be controlled by time domain Switching, 
and 

a processor adapted for independently controlling Said 
first Switch and Said Second Switch for providing time 
domain Switching to both Said first lighting fixture and 
Said Second lighting fixture, wherein 

Said controller is adapted for being configurable for first 
Signaling Said first lighting fixture to begin color chang 
ing and then for Second Signaling Said Second lighting 
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fixture to begin color changing after a time delay has 
elapsed after Said first signaling. 

31. The controller of claim 30, wherein said time delay is 
adjustable by a user. 

32. The controller of claim 30, further comprising a 
plurality of output Switches for Switching power to a plu 
rality of controlled devices that are not lighting fixtures, and 
wherein Said processor is capable of actuating Said plurality 
of output Switches. 

33. A lighting System controller, comprising: 
a first Switch connected to a first lighting fixture config 

ured to be controlled by time domain Switching, 
a Second Switch connected to a Second lighting fixture 

configured to be controlled by time domain Switching, 
an output Switch for Switching power to a device that is 

not to be controlled by time domain Switching, and 
a processor adapted for controlling Said first Switch and 

Said Second Switch for providing time domain Switch 
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ing to both Said first lighting fixture and Said Second 
lighting fixture, wherein 

Said controller is adapted for being configurable for first 
Signaling Said first lighting fixture to begin color chang 
ing and then for Second Signaling Said Second lighting 
fixture to begin color changing after an adjustable time 
delay has elapsed after Said first signaling, and wherein 

Said processor is adapted for actuating Said output Switch. 
34. The controller of claim 33, wherein said device is a 

two-speed pump. 
35. The controller of claim 33, further comprising an 

additional one or more output Switches each for Switching 
power to one or more devices that are not controlled by time 
domain Switching, wherein Said processor is further adapted 
for actuating Said additional one or more output Switches. 


